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Methods of and apparatus for Impregnating fibre* with dry powdered resin to form a moulding 
composition, and fibre-reinforced composites moulded from such a composition 



This invention relBtes to methods of and 
apparatus for Impregnating fibres with dry 
powdered resin to form a moulding 
composition, and fibre-reinforced composites 
moulded from such a composition. 

Fibre-reinforced resin composites are 
assemblies of fibres geometrically arranged 
within a resin matrix to obtain specific 
characteristics and properties, The overall 
properties of the composite are a function of 
many variables including the amount and type 
of fibre and matrix, the orientation and distri- 
bution of the fibre, the compositing technique, 
and the processing method utilised in 
fabricating the finished composite article. 

In processes utilised to form composite 
articles having considerable and varying thick- 
ness and contours, it is desirable to utilise resin 
mouldings containing discontinuous fibres to 
obviate a need for subsequent machining. 

In the past fibrous tow or roving has been 
passed through a liquid resin composition, and 
dryed and chopped to provide a mass of loose 
resin-coated fibre segments. Wet resin 
impregnation of the fibres, however, requires 
the availability of a suitable solvent for the 
matrix material. Moreover, It has been found 
that some of the fibre segments impregnated by 
the wet resin invariably cohere, requiring 
additional separation to optimise strength In the 
finished article. Wet Impregnation also often 
requires the maintenance of resin bath levels or 
heating to maintain proper viscosity of the bath, 
or both, and subsequent drying. 

Dry impregnation or the mixing of 
discontinuous fibres with dry resin powders Is 
likewise subject to difficulties. Powdered resins 
end fibres may be mixed In an apparatus such 
as a tumbler or blander. However, in such 
apparatus the fibres tend to remain In discrete 
bundles resisting powdered resin penetration, 
and resulting In a non-homogenous mixture. 
Moulding compositions prepared by such 
mixing techniques are necessarily produced by 
batching operations rather than by continuous 
production techniques. 

Applications of dry resin to continuous fibre 
tows generally requires in-attu heating to ensure 
coherence between the fibre and resin. 
QB — A — 791796 is illustrative of such a 
technique, In that it discloses a method of end 
apparatus for impregnating fibres with dry 
powdered resin In which fluldlsed fibres are 
dispersed and passed into a mixing chamber 
end dry powdered resin Is Injected into the 
mixing chamber so as to impregnate the 
fluidising fibres with the powdered resin, 
heating devices being employed to set or cure 
the resin on assembled fibres of a preform on a 
matrix in the mixing chamber. Heating, 
however, may not be desirable or practical. 



Such techniques may not result in a uniform 
fibre-resin distribution. 

Furthermore, preliminary process condition- 
ing such as solvenating and heating may either 

s limit the materials which can be utilised, or 
adversely effect the desired properties of the 
ultimate composite application. 

An object of this invention is to provide 
methods and apparatus for impregnating fibres 

to with dry powered resin to form moulding 
compositions, without the need for fn-situ 
process conditioning. 

According to the Invention there is provided a 
method of impregnating fibres with dry 

16 powdered resin to form a fibrous moulding com- 
position, wherein fluidlsed fibres are dispersed 
and passed into a mixing chamber and dry 
powdered resin is injected Into the mixing 
chamber so as to impregnate the fluldlsed fibres 

20 with the powdered resin, characterised in that 
the fluldlsed fibres are conveyed through a flow 
accelerating device prior to the dispersal and 
passage of the fluidlsed fibres into the mixing 
chamber. 

25 The Invention also provides a fibre-reinforced 
composite moulded from a fibrous moulding 
composition formed by the above method 

The invention further provides apparatus for 
impregnating fibres with dry powdered resin to 
so form a moulding composition, the apparatus 
comprising a mixing chamber, means^ for 
directing fluidised fibres Into the mixing 
chamber, dispersal means for dispersing the 
fluidised fibres into the mixing chamber, a 

as receptacle containing or capable of containing a 
supply of dry powdered resin and in communi- 
cation with the mixing chamber, and injection 
means for injecting the resin Into the mixing 
chamber to Impregnate the fluidised fibres 

40 therein, characterised by a flow accelerating 
device disposed upstream of the mixing 
chamber in the direction of flow of the fluidised 
fibres such that In use the fluldlsed fibres are 
conveyed through the flow accelerating device. 

45 in preferred embodiment^ of the invention 
described in more detail below, discontinuous 
fibres of a chopped tow are fluldlsed and 
pneumatically conveyed through a first flow 
accelerating device. The accelerated fluidised 

so fibres are conveyed Into and dispersed within an 
enlarged mixing chamber. A resin filled hopper 
disposed in communication with the mixing 
chamber injects a metered rate of the dry 
powdered resin Into the chamber, causing the 

56 fluldlsed fibres to admix with the powdered 
resin. A second flow accelerating device with- 
draws fluldlsed amounts of the fibres, now 
impregnated with the powdered resin, prefer- 
ably at a flow rate greater than that et which 

eo the fibres are conveyed into the chamber, 
resulting in increased turbulence and a slightly 
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negative pressure at the outlet of the chamber. 
The second flow accelerating device converges 
and accelerates the impregnated fibres ana 
discharges the mixture Into a separating tan* 
from which the gaseous fluldising medium .s 
vented and the- fasln-impregnated fibre la 

'collected. . . 

The Invention will now be further described, 
by way of non-limftetlve example, with 
refarenoe to the accompanying diagrammatic 
drawings, in which the reference numerals 
designate like or corresponding parts through- 
out arid in which; ... 

Figure 1 is a schematic front elevations' vibw 
of apparatus embodying the invention for 
forming a fibrous moulding composition: 

Figure 1A Is an enlarged view of part of 
Figure 1; 

Rgure 2 is a side elevation of the apparatus 
illustrated In Figure 1; 

Figure 3 Is a front elevational view of an 
alternative apparatus embodying the Invention, 
for forming a fibrous moulding composition, ana 
schematically illustrating a flow pattern within a 
part of the apparatus? and 
Figure 4 Is a side elevation of the apparatus 

illustrated in Figure 3. . . 

figures 1. 1 A and 2 illustrate a preferred 
farm of apparatus embodying the Invention A 
continuous fibre tow 10, wound on a spool 1 1, 
extends from the spool 11 into an adjustable 
chopping device 12. The chopping device 12 
includes known means for drawing the »w io 
from the spool 1 1 and means for chopping trie 
tow 10 Into discontinuous segments. Chopped 
fibres 20 are withdrawn from the chopping 
device 12, via en outlet conduit 13, by a first 
flow accelerating device or flow amplifier 21, 
such as an ejector or ventun. The flow 
accelerating device 21 has , a suction i Intel : 22 
connected to the outlet conduit 13,s discharge 
outlet 23 and a pressure inlet 24. The pressure 
inlet 24 Is connected to a pressure source of 
gaseous motive fluid (not shown), tmaato 
clmpressed air. The discharge outlet 23 to « 
disposed in cloee fluid communication wrth a 
mixing chamber 30. 

The mixing chamber 30 is provided with a 
nenerallv tapsred dlffuser Inlet 31 attached to 
aTenla ged shell 32 and followed by a ganeraHy so 
M^red converging outlet 33. The wall of *e 
shell 32 Is penetrated by an operfng 34. The 
extremity of the converging outlet 33 is 
luxtaposBd In fluid communication Wrth a 
suction inlet 42 of a second flow accelerating aff 
device or flow amplifier 41 having a discharge 
outlet 43, and a pressure inlet 44 connected to 
a motive fluid pressure source (not shownl.Tne 
discharge outlet 43 of the flow accelerating 

41 leads to a separating tank B0 which so 
Includes filter venting means 51 • fifl 

A receptacle, preferably a hopper 60 as 
shown, is disposed superjacent to the mixing 
chamber 30. An outlet 61 connects the hopper 
60 to the opening 34 in the wall of the sheel 32 es 
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of the mixing chamber. The hopper 60 is prefer- 
ably connected, as shown, a larger storage 
hopper 62 via a screw conveyor 63. The screw 
conveyor 63 is driven by known means such as 
a drive motor 65. An agitating device 84, such 
as a vibratory motor, is connected to the storage 
hopper 62 for ensuring uninterrupted flow ™ 
powdered resin 70 which Is stored In the 
storage hopper 62. 

In operation, continuous fibre tow 10 Is 
drawn from the spool 11 into the chopping 
device 12 and chopped Into discontinuous 
chopped fibre 20. The chopped fibre 20 is with- 
drawn from the chopping device 12 by the 
suction generated in the first flow accelerating 
device 21 due to the motive power of a high 
pressure stream of motive fluid directed through 
the pressure inlet 24. TTib motive fluid is a gas, 
oreferBbly air. The motive fluid entrains and 
fluidifies the chopped fibre 20 an . d ^cne^es a 
fluidised stream of chopped fibre into the mbang 
chamber 30. As the fluidised fibre 20 to 
conveyed through the dlffuser Inlet 31, rts 
velocity to reduced, and the fibres ere randomly 
expanded end thoroughly dispersed within the 
turbulent fluid stream. 

Powdered resin 70, previously loaded into 
the storage hopper 62, Is concurrently fed into 
the screw conveyor 63 which conveys it tothe 
hopper 60. Powdered resin 70 to metered from 
the hopper 60 into the mixing chamber 30 and 
Intimately mixed with the dispersed ^ 

A continuous stream of ^^"W™" ° 
fibre Is drawn out of the mixing chamber 30 via 
the converging outlet 33 by the second flow 
Accelerating" device 41. The first and ^second 
flow accelerating devices 21. 41 are P*«**r 
selected, arranged and operated 
slight vacuum is manned about the 
perimeter of the mixing chamber 30. As ; the 
pneumatically conveyed impregnated fibre w 
removed from the mixing ^smber 30, It J 
further accelerated by the second flow 
Moderating device 41, and then discharged 
!£*? separating tank SO. The separating tank 
50 Is efced so as to dissipate the verity of the 
mixture, allowing the resirvlmpregnatedfibre , to 
settle In the tank. The conveying motive fluid 
vents through the filter venting means 51. The 
S P osHTon 9 of flbra reinforced resin to removed 
from the separating tank 50 for further 
processing, such as staging and moulding- 
P It has lien found that operation as described 
effectively explodes a mass of chopped fibre zu 
f Tls fflnjed from the first accelerating 
d1vice21 into the mixing chamber 3^ expos^g 
the surfaces of the individual fibres to thB 
oowdered^sln 70 which fells into the mixing 
KeT^in the shell 32 r*™too» J* 
spiralling causes further admixing and 
adherence of the fibre and resin. 

In *fe preferred embodiment the agitating 
device 64 is utilised to agitate the Powdered 
resin 70 within the storage hopper 62 so as to 
preclude caking or lumping, to break up material 
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bridges and assist flow of the resin from the 
storage hopper 62. 

An alternative preferred apparatus embody- 
ing the invention for making a fibrous moulding 
composition is illustrated In Figures 3 and 4. 
The apparatus of Figures 3 and 4 is in many 
respects similar to that of Figures 1, 1A and 2 
and the following description of the apparatus 
of Figures 3 and 4 Is therefore mainly restricted 
to die features by which it differs from the 
epparatus of Figures 1, 1 A and 2. As shown In 
Figure 3. powdered resin 70 stored in the 
storage hopper 62 is directly conveyed into the 
mixing chamber 30 by the screw conveyor 63. 
As shown in Figure 4, fibrous tow 1 0 Is drawn 
from the spool 11, over an idler roller 14 end 
into the chopping device 1 2. The fiber tow 1 0 Is 
chopped into discontinuous segments 20 within 
the chopping device 12 and discharged Into a 
tapered conduit 1 5 situated below the chopping 
device 

The tapered conduit 15 te disposed in fluid 
communication with the suction mlet 22 of the 
first flow accelerating device 21. Motive fluid 
(not shown) entrains the chopped fibre 20 end 
discharges It into the mixing chamber 30 which. 
In the case of Figures 3 and 4, is vertically 
oriented. The second flow accelerating device 
41 withdraws resln-lmpregnated fibre from the 
converging outlet 33 of the mbtfng chamber 30 
and discharges It Into the separating tank 60. 

Figures 3 end 4 schematically illustrate 
turbulent flow currents 35 generated in the 
mixing chamber 3D within an arrangement of 
the type shown. 

It Is preferred that the half-angle of the 
drffuser inlet 31 be sized relative to the dis- 
charge flow configuration of the first flow 
accelerating device 21 such that a low pressure 
area is created outside of the discharge cona or 
outlet 33. Thus, if the discharge cone 33 from 
the accelerating device 21 has, for example, a 
half-angle of approximately 7 degrees, e diffusar 
inlet taper having a half-angle of 30 degrees will 
produce a spiral flow pattern similar to that 
illustrated. The flow pattern is such that the 
fibres discharged from the flow accelerating, 
device 21 spread apart within the chamber 30 
and a counterfiow spiral recirculation of part of 
the mixture is initiated. The fluidised mixture Is 
withdrawn by the second flow acelerating 
device or amplifier 41. Ejection through the 
second air flow amplifier 41 further expands, 
the fibre-resln mixture, which discharges Into 
the separating tank 50. A conical distribution 
baffle 52 may be arranged within the separating 
tank 50 to evenly distribute the resin 
impregnated fibres, 

It has been found that the vertical orientation 
of the mixing chamber 30 results in e more 
efficient mixing action relative to a horizontal 
orientation, which may result in powdered resin 
sticking to the side of the chamber. 

The following Is further illustrated by, but not 
limited to, the following example: 



Example 

A continuous flow of graphite fibre, marketed 
under the designation PAMEX 30C by the 
Stackpole Fibers Company, a subsidiary of 
5 Stackpole Carbon Company, Lowell, 
Massachusetts, USA, was used in this ex- 
ample. The tow consisted of 1 60,000 individual 
filaments, with each filament having a diameter 
of 7 to 9 microns. A powdered polyphenylene 
w sulphide (PPS) resin, marketed by the Phillips 
Petroleum Company, BartlesvUIe, Oklahoma, 
U.S.A. as RYTON V-1 resin, was used. The 
powdered resin had an average particle size of 
5 microns. PPS resin has a high melting point 
is of 228°C (B60 P F) and no known solvents 
below 204°C <400°F). ^ 

The graphite tow was mechanically drawn 
from a spool at a rate of approximately 274 
mm/s (54 ft/mln| by a Finn and Fram Model 80 
20 chopper and chopped into 25>4 mm (linch) 
lengths. The chopped fibre tow was pneu- 
matically withdrawn from the chopper by a first 
TRANSVECTOR AIR flow amplifier (produced by 
the Vortec Corporation, Cincinnati, Ohio, 
26 U.SA), pneumatically fluidised f and physically 
expanded as It was pneumatically conveyed into 
a mixing chamber. Based on manufacturer 
literature it Is believed that the fluidised fibre is 
accelerated to approximately 335 m/s (1t00 
90 ft/s) in the Transvector device. The powdered 
PPS resin was metered directly into the mixing 
chamber from 8 superjacent hopper via a Vibra- 
screw Model SCB-20 powder feeder. The 
chopped fibre was separated and blown apart, 
3S and continuously mixed with the powdered 
resin In the mixing chamber by the vortex 
currents formed with the turbulent air flow. The 
mixture was drawn from the bottom of the 
chamber by a second Transvector air flow 
40 amplifier. 

The moulding compound mixture was further 
accelerated by the second air flow amplifier or 
flow accelerating device and then discharged 
Into a separating tank having a large filter. The 
45 flow decelerated allowing the resin- 
Impregnated fibres to settle to the bottom of the 
tank while the conveying air medium vented 
through the filter. The feed rates of the fibre a nd 
resin were regulated to produce a ^J«™fl 
so compound having a fibre content of 36.64 
weight percent of the fibre and resin mixture. 
Graphite and fibreglass fibres have actually 
bee.n used In producing moulding compounds^ 
accordance with the above disclosure. The 
95 number and diameter of the fibre in a tow are 
not critical. Tows ranging from 3a)0O to 
160,000 filaments have been used with equal 
success. The powdered resin should be fine 
enough to surround and adhere to individual 
e» filaments. It is found that high relative humidity 
In the range of 85 or 100 percent causes the 
fibres to cHn together and resist separation. 
Blends of different powdered resin have been 
utilised with satisfactory results. 
66 The technique© described herein have been 
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found to shorten material preparation time and 
improve the quality and consistency of the 
cogting in comparison to tumbling or blending 
methods of dry impregnation. The improved 
coating and uniformity of the moulding 
compound results In the ability to produce a 
comparatively higher strength moulded product 
having fewer internal defects. The method dis- 
closed herein may be operated as either a con- 
tlnuous or batching process, 

Fibrous moulding compositions formed by 
the methods embodying the invention display a 
uniform fibre and resin distribution. Coherence 
between the resin and the fibre moulding 
compound Is retained for long periods without 
further processing. It wilt be noted that the dry 
powdered realns utilised herein are not In a 
tacKy or sticky state. 

The percentage of fibres relative to the resin 
may be varied to optimise strength, impact 
resistance, surface finish and other properties 
needed for specific composite applications. 

As used In the description and claims the 
term 'fluidised' will be understood to connote 
the movement of particulate matter, efthar fibre 
or resin or both as modified in the context of the 
term's usage, conveyed or transported by a 
geseous medium. Transport of particulate 
matter in a liquid phase Is outside the scope of 
the present invention. The term 'fluid commura- 
cation' will be understood to denote means tor 
passage of fluid or fluidised matter between 
components. * . _ 

It will be evident to those skilled In the art 
that various alterations and changes may be 
mede to the exemplary apparatuses disclosed 
above without departing from the f?P* *™ 
invention, For example the shell of ^^™9 
chamber may be cylindrical, in which case the 
dlffuser inlet and converging outlet of the 
chamber will be generally conical or funnel 
shaped. The shell could artema^W have 
rectangular or square sides, in which case the 
dlffuser inlet and converging outlet might oe 
tapered rectangular or square members. 

Claims 

1 . A method of Impregnating fibres with dry 
powdered resin to form a^brous moulding 
imposition, wherein fluidised fibres (20) are 
disoersed and passed Into a mixing chamber 
(30) and dry powdered resin (70) Is Injected into 
the mixing chamber so as to impregnate the 
fluidised fibres with the powdered resin, 
characterised in that the fluidised fibres (20) am 
conveyed through a flow accelerating device 
(21) prior to the dispersal and passage of the 
fluidised fibres into the mixing chamber (3Q|. 

2. A method according to claim l, 
comprising the step of passing ^ resin- 
Impregnated fluidised fibres through a second 
flow accelerating device (41). 

3. A method according to claim Z, 



comprising decelerating tto^WjJ 
fluidised fibres after they have pa^ed through 
the second flow accelerating device 41). 

4. A method according to dairrt 1 claims 2 or 
6 claim 3, wherein at least part of the mixing 

chamber (30) is operated at a negative 

pressure. , 

5. A method according to any one of the 
preceding claims, comprising the step of 

w chopping (12) continuous fibrous tow (10) into 
discontinuous chopped fibres. 

6. A method according to claim 5, Wherein 
the discontinuous chopped fibres are fluidised 
(24) to form said fluidised fibres (20). 

T5 7- A method according to claim ff, wherein 
the fibres are pneumatically fluidised. 

8. A method according to any one of the 
preceding claims, comprising the step of 
separating (50) the resln-impregnated fibres 

zo from the fluidlsing medium, 

9. A method according to any one of the 
preceding claims, wherein the fibres are 
graphite fibres. 

10. A method according to any one of the 
25 preceding claims, wherein the resin Is polv- 

phenylene sulphide resin. 

1 \ 4 A method according to any one of the 
preceding claims, Comprising dispersing and 
decelerating the fluidised fibres in the mixing 
30 chamber (SO). % . . 

12. A fibre-reinforced composite moulded 
from a fibrous moulding composition formed by 
e method according to any one of the preceding 

as ^ 13? Apparatus for impregnating fibres with 
dry powdered resin to form a moulding 
composition, the apparatus comprising a rnlxing 
chamber (30), means for directing fluidised 
fibres (20) into the mixing chamber, d"^« al 

4Q means for dispersing the fluidised fibres into the 
mixing chamber (30>. a receptacle (60, 62) 
containing or capable of containing a supply of 
the dry powdered resin (70) and in communi- 
cation with the mixing chamber and injection 

4* means for Injecting the resin (70) into the 
mixing chamber (30) to impregnate the fluidised 
fibres (20) therein, charactensed by a flow 
accelerating device (21) disposed upstream of 
the mixing chamber (30) in the direction of flow 

so of the fluidised fibres (20) such that in use, the 
fluidised fibres are conveyed through the flow 
accelerating device. 10 

14. Apparatus according to claim, to, 
comprising a second flow acceierating device 

59 (41) in fluid communication with the mixing 
chamber (30) for withdrawing resin- 
Impregnated fibres from the mixing chamber. 

15. Apparatus according to clami l^, 
wherein the dispersal means is ope mtive to 

eo decelerate and disperse the fluidised fibres (20) 
within the mixing chamber (30). 

16. Apparatus according to ctoirn i&, 
wherein the dispersal means mdudes a 
generally tapered diffuser Inlet (3D to the 

65 
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mbdng chamber 130) closed to receive 
discharge flow from the first-mentioned flow 

^Fl2J5£ Wording to claim 18. 
wherein ^mixing chamber jgAgSE 
cylindrical and the diffuser Inlet (31) Is generally 

C ° n i 8 a '' Aooeratua according to claim 17, 
wherein the mixing chamber include a 
generally conical outlet (S3) juxtaposed In fluid 
cUmunicatlon with the second flow 
accelerating device (41). . _, - ^ 

19. Apparatus according to any one of claims 
13 to 18. comprising means for fluidlsmg the 
fibres said means including the first-mentioned 
flow accelerating device (21). 

20 ! Apparatus according to any one of claims 
13 to 19, wherein the injection means Is 
operative to inject a metered flow .of the resin 
Into the mixing chamber (30). 

Revindications 

t. Procede d'impregnation de fibres aveo une 
rising en poudre edche pour former una oom- 
SSm flSreuse a mouler. dans lequel an dls- 
™rso et fait passer des fibres fluidisees (20) 
SnS. ^ melange (30) 7 et onl Jjcg 
une resine en poudre ^che (70) dans ^ 
chambre de melange pour impregner tea fibres 
fluidisees de la ristae en poudre. careers* en 
„ que ran conduit lea fibres £«* 
travera un dispositif d'acceleration de I'ficoule- 
KJtZl) «Snt la dispersion at le paesage des 
fibres fluldlsAes dans la chambre de melange 

(3 °2. Procide salon la revendication 1, com- 
prenant un stade de passage des fibres fluid- 
Isfies Impregnees de resine d i travers «Nt»l 
dispositif d'aeoSleration de I '6coulement (4 1). 

3. Proc6d6 selon la revendlcation 2, 
oomprenant le ralentissemertt des fibres i fluid- 
isees impregntes de resine eprte qu elles alent 
passe 3 travers le second dispositif ^accele- 
ration de I'ecoulement (41). 

4 Precede selon Vune des revendlcations 1, 
2 ou" 3. dsns lequel on fait fonctionner ajj i molna 
une partie de la chambre de melange 130) sous 
une preasion negative. 

5. Procedfi selon I'une quelconque des reven- 

dications prfcedentajj t-nv*"!** *fft JJ 
decoupe (12) (fun cable fibreux contmu (10) en 
fibres coupees discontinues. . 

6 Proced6 selon la revendication 5 dans 
lequel las fibres coupeee detinues sort 
fluidisSes (24) pour former lesdltes fibres fluld- 

]S& ? ScMS selon la revendlcadon 6 dans 
lequel tea fibres sont fluidiseea par vo.e 

Pn 8 Um procede selon I'une quelconque dee 
revendlcations Pr6cedentes comprenant le 
stade de seperetion (50) dee fibres impregnees 
de resine, du milieu decussation. 

9. Procede selon I'une quelconque des 



revendlcations precedentes, dans lequel les 
fibres sont des fibres de graphite. 

10. Procede selon I'une yelconque des 
revendlcations precedentes dans lequel la 
5 resine est une resine de sulfure de poly 

pW l7. ,d ?mcede selon I'une quelconque des 
revendlcations precedentes, J» m P™ a * j£ 
persion et le rolentissemanrt des fibres fluid- 
re isees dans te chambre de melange 1301. 
12. Composite renforce par des fibre 
a oartir d'une composition a mouler flb'euse 
forKee selon le precede de Vune quelconque 
des revendlcations prdcedentes. „ ir ^ 
15 1 3. Appareil pour Impregner des fibres <rune 
resine en poudre seche *°™ er "Jl e t 

imposition a mouler, cet appareil comprenant 
une chambre de melange (30), un < <to»"M 
pllr dirlger des fibres fluidfetee (20) dans 
ao la chambre de melange, un «Jgf*** 
persion pour dispenser les fibres ™»«JJ 
dans la chambre de melange (30), i un. Jdp.ert 
160, 62) contenant ou capable de cuntenlr une 
alimentation de resine en poudre seche (70) et 
25 iS^mmunloatlon avec la ohambre^melange 
et un dispositif d'lnjection pour Injector la resine 
?70) dansla chambre de melange (30) pour y 
mpUgner las fibres fluidlsfes (20). wracterls* 
partn dispositif rraccelfiration de r*»jm* 
*> (21) disposi en amont de la chambre de 
30 S.ange P (30) dans la direction 

des fibres fluidisees (20) pour que lore de 
I'emolo les fibres fluidisees soient condurtes a 
Invert le dispositif d'accelfiration de I'ecoule- 

35 ""J*. Appareil selon Ib revendlcation 13 
oomprenant un second dispositif (4 ) 
d'accelfiratlon de I'ecoulement pe^etta"* la 
communication des fluides avec la chambre de 

m mfllange (30) pour Syacuer lea fibres 
imjjregnfiea de resine de la chambre de 

m i^Appereil selon la revendfcetion J4, done 
lequel le dispositif de dispereion ralentrt et 
4s disperse les fibres fluidisees (20) dans la 
chambre de m6lange (30). Hans 

16. Appareil selon la revendlcation 16. dans 
lequel le dlsposhif de dispersion comports une 
entree de dlffueeur genfiralement evasSe (3D 

eo Sns la cnambre de melange (30) dlspoaee pou 
60 recevolr le courant effluent du dispositif 
deceleration de I'ecoulement (2 ) P^t*. 

17. Appareil selon le . revendlcatton 16 .dana 
lequel la chambre de m^iange (30) est 

56 glnerelement cyllndrlque et 'entrde de 
dtffuseur (3D est gSntolement conjque. 

18. Appareil selon la revendlcation 17, dans 
lequel la chambre de melange 

sortie (33) flen^lementconique juxte^ede 
60 . facon a permettre la communion desfluides 
smc le second dispo^tif tfaccffleration de 
I'ecoulement (41). 

19. Appareil selon rune quelconque des 
revendlcations 13 i 18, componant un 

„ SSsltif pour fluidiser lea fibres, ce d.sposltrf 
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comprenant la dlspositrf d'accSleration de 
I'eooulement (21) precW. 

20. Appareil selon Tun© quelconque des 
revendfcatlons 13 d 19, dans lequel te dls- 
positrf d'lnjection permet d'inj'ecter un courant 
mesun§ de la reslne dans la ohambre de 
mfilange (30), 

PatantansprOcha 

1. Verfahren zur ImprSgnierung von Fasem 
mlt trockenem pulverisiertem Harz unter BM- 
dung einer faserigen Formmasse, bei dem man 
fluldisiarte Fasarn (20) fern verteilt und in eine 
Mischkammer |30) Gberfuhrt und trockenes 
pulvlerisiertes Hare (70) in die Mischkammer 
derart einsprftzt, dafc die fluidislerten Fasem Fnit 
dam pulverisierten Harz impragnlert warden, da- 
durch gekennzelchnet, dafc die flurdlsierten 
Fasem (20) o'urch eine StrdmungsbeschleunJ- 
flungselnrichtung (21) hefordert warden, bevor 
sie fein verteilt und in die Mischkammer (30) 
uberfuhrt werden. 

2. Verfahren nach Anspruch 1 mit der Style 
eines Hindurchfuhrans der harzimpragnierten 
fluidislerten Fasern durch eine Mm 
stromungsbeschleunlgende Einrfchtung (41), 

3. Verfahren nach Anspruch 2 nut etner Ver- 
tfgerung der harzimprSgnierten fluidislerten 
Fasern, nachdem sie durch die zwelte strfi- 
mungsbeschleunigende Einrlchtung (411 ge- 
fuhrt wurden. « 

4. Verfahren nach Anspruch 1 , Anspruch 2 
oder Anspruch 3, worin wenigstens em Teil der 
Mischkammer (30) bei elnem negativen Drue* 
betrteben wird. 

5. Verfahren nach elnem der voraus- 
gehenden Anspruche mlt der Stufe elnes Zer- 
hackens (12) elnes kontinuleriichen Faser- 
stranges (10) in dlskontinuierllche zerhackte 

FaS ^Verfahren nach Anspruch 5 r worin die dis- 
kpntlnuiarllchen zerhackten hjm «J» BO- 
dung der fluldisienen Fasem (20) fluldteiert (24) 

7. Verfahren nach Anspruch 6, worin die 
Fasern pneumatlscn fluldlslert warden. 

8, Verfahren nach einem der vorausge- 
henden Ansprtiche mit der Stufe einer Abtren- 
nung (SO) der harzimpragnierten FasBfn von 
dem Ruidlslermedium. . . rtri 

9 Verfahren nach einem der vorausgehenden 
Anspruche, bei dem die Fasem Grephitfesern 

*1Q. Verfahren nach einem der vorausge- 
henden AnsprQche, bei dem das Harz Poiy- 
oherwlerisulfidharz ist 
' 11. Verfahren nach einem der vorauaga- 
honden Anspruche unter felner Vertellung und 
Veraogerung der fluldlsierten Fasem. m der 
Mischkammer (30). 

12, Faserverstarkter Formling aus einem 



faserlgen Formmasse, die nach einem Ver- 
fahren nach einem der vorausgehenden 
AnsprQche gebildet wurde. _ 

13. Vorrlchtung zur Impregmerung von 

5 Fasern mit trockenem pulverisiertem Harz unter 
Blldung elner Formmasse mlt einer M» 
kammer (30), Elnrichtungen zur Oberfuhrung 
fluldlsierter Fasern (20) in die Mischkammer, 
FeinverterlungBeinrlchtungen zur femon 

io Vertellung der fluldisierten Fasern fur die Misch- 
kammer (30), elnem BehaHnis (60; 62). das 
elnen Vonat des trockenen pulverisierten 
Harzes (70) enthalt oder enthalten kann und in 
Verbindung mrt der Mischkammer stent und 

is ensprifteinrichtungen fur das Einspritjen des 
Harzes (70) in die Mischkammer (30) zur 
ImprSgnierung der fluldrsierten Fasem (20) 
darin, gekenntelehnet durch eine Stromungs- 
beschleunlgungselnrfchtung (21), die auf- 

20 stromwarts von der Mischkammer (30) m der 
Strdmungsrfchtung der fluidisierten Fasem 120) 
derart angeordnet ist, daS die fluidislerten 
Fasern bei der Verwendung durch die Stro- 
mungsbeschleunigungsoinrlchtung befflrdert 

25 warden 

1 4. Vorrichtung nach Anspruch 1 3 mit einer 
iwelten StrdrnungsbesAteunlgungsalnrlohtung 
(41) in FlieGmmelverbindung mit der Misch- 
kammer (30) fOr das Abziehen von hantlm- 

30 pragnierten Fasem aus der Mischkammer. 

1 5. Vorrichtung nach Anspruch 1 4, worin die 
Felnverteilungseinricrrtung so arbeitet dafc sie 
die fluidislerten Fasem (20) In der Misch- 
kammer (30) verzpgert und feln verte.lt _ 

38 1 6. Vorrichtung nach Anspruch 1 5, wonn die 
Felnverteilungseinrichtung elnen allgemein sich 
veriQngenden DlffusoreinlaS (3D zu der Misch- 
kammer (30) besltzt welche so angeordnet 1st, 
daR sie aus der ersterwShnten Stromungs- f 

40 beschleunifiungseinrlchtung (21) austretende 
Strdmung eufnimmt . 

17 Vorrichtung nach Anspruch 1 6, worm die 
Mfechkarnmer (30) ellgemeln ztf indrtech und 
der DifhJsoreinlaR (31). allgemein kegelfOrmlg 

45 ausgebildet 1st. 

18. Vorrichtung nach Anspruch 17 r worm die 
Mischkammer efnen allgemein kegelWrmigen 
AuslaB (33) besltzt, der in FneBmrttelver- 
bindung an die zweKe Stromungsbe- 

60 schleunigungseinrichtung (41) angeschlossen 
ist 

19. Vorrichtung nach einem der Anspruche 
13 bis 18 mit Elnrichtungen zur Fluidisierung 
der Fasern, wobei diese Elnrichtungen die 

55 ersterwfihrrte Stromungsbeschleunlgungseln- 
richtung (21 ) einschlie&en. 

20. Vorrichtung nach elnem der AnsprQche 
13 bis 19, worin die Elnspiritzeinrichtung so 
arbeitet dali sie eine zugemessene Strflmungs- 

eo menge des Harzes in die Mischkammer (30) ein- 
spHtzt 
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